ABSTRACT
Introduction
In patients with cancer, injury is one of the leading causes of non-cancer mortality. 1 Iatrogenic injuries (that is, complications from medical procedures and drug treatment) are common in those with cancer 2 3 and have been shown to increase mortality among patients with colorectal, prostate, and breast cancers. [4] [5] [6] [7] Risk of non-iatrogenic injuries (that is, injuries not resulting from medical interventions or patients' health seeking behaviours-a sequence of remedial actions that individuals undertake to rectify perceived ill health) is also increasingly recognised among patients with cancer. Increased risks of self injury, mainly suicide, 8 9 and accidental death, especially during the first year after diagnosis, 10 11 have been reported among people with cancer. The vulnerability to suicide and accidental death might be triggered by both the symptoms of the disease and the overwhelming psychological stress people can experience when they receive a diagnosis of cancer. 9 12 Previous studies have predominantly examined the risk of injuries, mostly fatal injuries, either after diagnosis of cancer 11 or after treatment for cancer. It is, however, unknown whether the risk of injuries is also increased during the time period before the diagnosis. Evidence suggests that the diagnostic process of cancer entails severe emotional distress, regardless of the eventual result, [13] [14] [15] [16] [17] and could therefore increase the risk of non-iatrogenic injuries (intentional or unintentional). To this end, we analysed the risks of both iatrogenic and non-iatrogenic injuries during the weeks before and after diagnosis using a nationwide study sample in Sweden.
Methods

study design
The Swedish cancer register collects information on all newly diagnosed cases of cancer in the entire country
WhAT IS AlReAdy knoWn on The TopIC
Complications from medical procedures and drug treatment are common among patients with cancer Increased risks of suicide and accidental death after diagnosis have been reported
The diagnostic process of cancer is highly stressful
WhAT ThIS STudy AddS
This is the first study to systemically characterise and quantify the increased risk of iatrogenic and non-iatrogenic injuries during the process of cancer diagnosis Among non-iatrogenic injuries, there are similarly increased risks of unintentional injuries before and after diagnosis, whereas the increased risk of intentional injuries was most prominent after diagnosis Different mechanisms could underlie the increased risks of intentional and unintentional injuries around diagnosis since 1958 and the coverage approaches 100%. 18 Based on this register, we included 740 114 unique patients with a first cancer diagnosed during 1991-2009. Cases diagnosed through autopsy were not included. The median age at diagnosis was 69, and 51.7% of the patients were male.
We used the Swedish revision of ICD-7 (international classification of diseases, seventh revision) to classify cancers as prostate cancer (n=123 837), breast cancer (n=101 458; women only), colorectal cancer (n=84 527), non-melanoma skin cancer (n=33 409), lymphatic or hematopoietic cancers (n=52 266), lung cancer (n=49 491), cancers of the central nervous system (n=21 199), cancers with an expectedly short survival (n=34 627; "severe cancers" including cancers in the oesophagus, liver, and pancreas), and other cancers (n=220 087). Lifestyle factors, such as smoking and drinking alcohol, might modify the association between diagnosis and injuries. 19 20 We therefore separately analysed smoking related cancers (cancers of mouth, nasopharynx, oesophagus, pancreas, lung, kidney, bladder, and urinary tract; n=116 501) and alcohol related cancers (cancers of mouth, larynx, oesophagus, biliary duct, and liver; n=29 511). ICD-7 codes used for different classifications are listed in section 1 of the appendix.
Cancer and injuries can share risk factors, leading to spurious associations between these conditions. To eliminate such confounding, we used comparisons within individuals, in which we compared the risk of injuries during the diagnostic period with the risk during a reference period, in the same patients.
Definitions of time periods
The Swedish cancer register provides little information regarding the course of the diagnostic process for cancer, other than the date of diagnosis. In Sweden, the median waiting time, defined as the time between the first referral to a specialist for suspected cancer and the primary cancer treatment, is around two months. 21 Because symptoms of cancer, as well as the clinical evaluation of a potential cancer, probably start much earlier than the first specialist visit for most patients and the waiting time varies largely for different cancers, we defined the diagnostic period as the 16 weeks before until the 16 weeks after the date of diagnosis. Accordingly, we defined the same 32 week period one year before diagnosis as the reference period ("pre-diagnostic period"). To examine the increase in risk of injuries during the diagnostic period compared with later on, we further defined the same 32 weeks one year after diagnosis as the post-diagnostic period. Among the 740 114 patients with cancer, 13 died before the diagnostic period and were excluded from all analyses. Patients who died before the post-diagnostic period contributed only to the analyses of the diagnostic period (n=138 947).
ascertainment of injuries
Using the individually unique national registration numbers assigned to all Swedish residents, we cross linked patients identified in the cancer register to the Swedish patient register. The patient register compiles hospital discharge records from 1964-65 onward and is nationwide from 1987 onward. The register includes information on dates of admission and discharge, as well as the primary and up to 28 secondary discharge diagnoses. 22 We identified all hospital admissions of the participating patients with cancer during 1990-2010. Individuals with incomplete information about any of the admissions during this period, including dates of admission and discharge or main discharge diagnosis, were excluded from the analyses (n=19 200), leaving 720 901 (97.4%) in the final analyses. We ascertained all admissions of these patients due to injuries during the pre-diagnostic, diagnostic, and post-diagnostic periods, using ICD-9 codes 800-999 for main discharge diagnosis and E807-E999 for external causes (1990-96) as well as ICD-10 codes S00-T98 for main discharge diagnosis and V01-Y98 for external causes (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) . Consecutive hospital discharges that were within a week of each other and had the same injury diagnosis were considered as one injury event.
Injuries associated with a healthcare related diagnosis, treatment, or other medical complications were referred as iatrogenic injuries. Injuries not resulting from medical actions or patients' health seeking behaviours were referred as non-iatrogenic injuries. We separated iatrogenic and non-iatrogenic injuries by using both the discharge diagnosis and the external cause of injury. We further classified iatrogenic injuries as drug related and related to medical intervention (including haemorrhage or haematoma, unintentional puncture or rupture of wound, infection, complications of prosthetic device, implant and graft, or other). We also classified non-iatrogenic injuries by nature (fracture, contusion or superficial injury, internal organ injury, effect of foreign body entering orifice, dislocation, or other), region (upper extremity, head and neck, lower extremity, trunk, or other), mechanism (fall, struck by or against item, transport, nature or animal or plant, cut or piercing, poisoning, or other), place (residential areas, transportation area or street and highway, sports and athletics area, school, other institution or public administrative area, or other), and manner of intent (unintentional, intentional, assault, or undetermined). The ICD codes and external causes used for these classifications are listed in the table A in the appendix.
Given the study design, fatal injuries were not possible during the pre-diagnostic period so, we excluded from the analyses all fatal injuries for which a death record was identified at the time of hospital discharge.
Covariates
Information on civil status, socioeconomic status (with occupation as a proxy), and region of residence was obtained from the 1990 Swedish population and housing census. The highest educational level was retrieved from the Swedish education register. Psychiatric patients have a higher risk of injury, both in terms of self injury and unintentional injury. Because the patient register has largely complete information on inpatient care for psychiatric diseases since early 1980s and covers more than 80% of all hospital based outpatient specialist care since 2001, we considered that patients with cancer had pre-existing psychiatric disorders if they had any inpatient or outpatient hospital visit for psychiatric diseases since 1981 but before the pre-diagnostic period (ICD-9 codes 290-319 and ICD-10 codes F00-F99). History of inpatient care because of iatrogenic or non-iatrogenic injuries was similarly identified since 1981 but before the pre-diagnostic period for each patient with cancer.
statistical analysis
We first calculated the incidence rates of iatrogenic and non-iatrogenic injuries during the pre-diagnostic, diagnostic, and post-diagnostic periods using number of hospital admissions divided by accumulated person months at risk. Time spent during admissions was not counted as time at risk, regardless of the discharge diagnosis. Using conditional Poisson regression, 23 we subsequently estimated the incidence rate ratios and their 95% confidence intervals for injuries by comparing the incidence rates during the diagnostic and post-diagnostic periods with the incidence rates during the pre-diagnostic period in the same patients. In the analyses combining all cancers, we further split the diagnostic and post-diagnostic periods into two week intervals and calculated their corresponding incidence rate ratios. In the analyses for cancer subgroups, we calculated the incidence rate ratios per four week interval because of smaller numbers of injury events. The assumption of equal dispersion in Poisson regression was found to hold for all analyses.
We separated the analyses by sex, age at diagnosis (≤54, 55-64, 65-74, 75-84, or ≥85), five year calendar period of diagnosis, civil status (cohabitating or not), socioeconomic status (blue collar workers, white collar workers, self employed, or others), region of residence (southern, central, or northern Sweden), education (nine years or more, less than nine years, or unknown), pre-existing psychiatric disorders (yes or no), and history of injury (yes or no). Patients with newly diagnosed psychiatric disorders after the start of pre-diagnostic period were excluded from the analysis of pre-existing psychiatric disorder (n=42 291).
We separately studied different subtypes of iatrogenic and non-iatrogenic injuries in the three most common cancers (prostate, breast, and colorectal cancers) and in cancers of the central nervous system, the cancer type with the largest increases in risk of both iatrogenic and non-iatrogenic injuries.
The impact of psychological distress on intentional and unintentional non-iatrogenic injuries might differ before and after a diagnosis of cancer. Distraction and reduced cognitive performance before diagnosis might lead to unintentional injuries, whereas stress related psychiatric symptoms could be more important after diagnosis, leading to increased risk of intentional injuries. We therefore calculated the incidence rate ratios during the 16 weeks before and the 16 weeks after diagnosis separately for intentional and unintentional injuries. We also calculated the incidence rate ratios for every four weeks for unintentional injury and every eight weeks for intentional injury (given smaller numbers) during the diagnostic period.
sensitivity analyses
To assess the impact of the relation between different hospital admissions for injuries on the studied associations, we included only the first admission for injury per time period per patient in a first sensitivity analysis. To assess the specificity of the increased risks of injury around diagnosis, we conducted two similar analyses including one for patients with a diagnosis of a benign tumour during 1991-2009 according to the Swedish cancer register (n=146 099) and one for patients diagnosed with any diseases on the Charlson comorbidity index (excluding benign tumour and cancer) 24 according to the patient register. Because the Swedish patient register has collected information on outpatient specialist visits since 2001, we included all patients with a first diagnosis of the Charlson comorbidity index diseases during 2002-09 (n=337 294) and used the first hospital visit (either inpatient or outpatient) as the date of diagnosis.
To illustrate the long term risk of injuries among patients with cancer, we further calculated the standardised incidence rates of injuries among all patients from the year before diagnosis to 10 years after diagnosis, using the method of direct standardisation. The age, sex, and calendar period distribution of all person years accumulated through the entire follow-up was used as the standard population.
All analyses were performed in SAS 9.4 (SAS Institute) and Stata 13.1 (StataCorp LP). P<0.05 was considered significant.
Patient involvement
No patients were involved in setting the research question or the outcome measures, nor were they involved in developing plans for design or implementation of the study. No patients were asked to advise on interpretation or writing up of results. There are no plans to disseminate the results of the research to study participants or the relevant patient community.
Results
iatrogenic injuries
During the diagnostic period we identified 7306 iatrogenic injuries (incidence rate 0.60 per 1000 person months). Compared with the pre-diagnostic period, the increase in risk of iatrogenic injuries was larger during the diagnostic period (incidence rate ratio 7.0, 95% confidence interval 6.6 to 7.4) than the post-diagnostic period (3.5, 3.3 to 3.8). Of all patients with cancer, those with cancers of the central nervous system had the largest increase in risk and those with non-melanoma skin cancer had the smallest increase, during both the diagnostic and post-diagnostic periods (table 1) .
The increased risk of iatrogenic injuries started to surge from two weeks before diagnosis and peaked during two weeks after diagnosis (incidence rate ratio 48.6, 95% confidence interval 37.3 to 63.5). The risk decreased rapidly thereafter but remained increased throughout the diagnostic period. Increased risks were noted during the entire post-diagnostic period, with a decreasing magnitude over time (fig 1 ) . Compared with the pre-diagnostic period, we observed a similar temporal pattern of risk increase during the diagnostic period for most cancer types (fig 2) .
Compared with other patients, younger patients, cohabitating patients, patients with higher socioeconomic status or education, and patients with a diagnosis in a later calendar period had higher increases in risk of iatrogenic injuries during the diagnostic period (table 2 ) . Patients with pre-existing psychiatric disorders or previous injury had higher incidence rates, whereas patients without pre-existing psychiatric disorders or previous injury had higher increases in risk of iatrogenic injuries. Among all patients with cancer the largest increase of risk of iatrogenic injuries was noted for infection, wound complications, and bleeding ( fig  3) . Similar results, although less consistent, were noted among patients with prostate, breast, colorectal, and central nervous system cancers (fig A in appendix) .
non-iatrogenic injuries
During the diagnostic period we identified 8331 non-iatrogenic injuries (incidence rate 0.69 per 1000 person months). Compared with the pre-diagnostic period there were similar increases in risk during the diagnostic (incidence rate ratio 1.9, 95% confidence interval 1.8 to 2.0) and post-diagnostic (2.0, 1.9 to 2.1) periods. We observed increased risks for all major cancer types, although with varying magnitude (table 1) .
The risk of non-iatrogenic injuries increased dramatically from four weeks before to two weeks after diagnosis and peaked during the two weeks before diagnosis (incidence rate ratio 5.3, 95% confidence interval 4.6 to 6.1). The risk increment during the post-diagnostic period declined constantly over time (fig 1 ) . There was a similar temporal pattern for all major cancer types for the diagnostic compared with the pre-diagnostic periods (fig 4) .
Older patients, patients with lower socioeconomic status or education, and patients diagnosed during earlier calendar periods presented with slightly greater increases in risk than other patients. Stronger associations were also noted for patients without pre-existing psychiatric disorders or previous injury, whereas the incidence rates were higher among patients with pre-existing psychiatric disorders or previous injury (table 2) .
Except for injuries related to sports and assault, there was an increased risk for all non-iatrogenic injuries for the diagnostic compared with the pre-diagnostic period ( fig 5) . Given smaller numbers of events, the pattern was less clear when we separately analysed patients with prostate, breast, colorectal, or central nervous system cancers (fig B in appendix) .
During the 16 weeks before cancer diagnosis, the incidence rate ratio was 1.9 (95% confidence interval 1.8 to 2.0; n=4478) for unintentional and 1.0 (0.5 to 1.9; n=20) for intentional injuries, whereas during the 16 weeks after diagnosis, the figures were 2.1 (2.0 to 2.2; n=3724) and 4.6 (2.0 to 10.5; n=26), respectively. There were significantly increased risks for all the four week periods before and after cancer diagnosis for unintentional injuries, but only for the eight weeks after cancer diagnosis for intentional injuries (fig C in appendix) .
sensitivity analysis
Results were similar when we restricted the injuries to the first hospital admission during different time periods. Compared with the pre-diagnostic period, the incidence rate ratio was 7.2 (95% confidence interval 6.8 to 7.7) for iatrogenic and 1.9 (1.8 to 2.0) for non-iatrogenic injuries during the diagnostic period, and 3.6 (3.3 to 3.9) and 2.0 (1.9 to 2.1), respectively, during the post-diagnostic period.
For patients with benign tumours, the incidence rate ratio for iatrogenic injuries was 5.2 (95% confidence interval 4.6 to 6.0) and for non-iatrogenic injuries 1.3 (1.2 to 1.4), whereas for patients with any Charlson comorbidity index diseases (excluding benign tumour and cancer) the incidence rate ratio was 2.8 (2.5 to 3.0) and 2.1 (2.0 to 2.2), respectively, comparing the diagnostic period with the pre-diagnostic period. Among different Charlson comorbidity index diseases, hemiplegia (incidence rate 2.81 per 1000 person months), Alzheimer's disease (2.28 per 1000 person months), and cerebrovascular diseases (1.43 per 1000 person months) had the highest absolute risks of non-iatrogenic injuries during the diagnostic period.
The standardised incidence rates of both iatrogenic and non-iatrogenic injuries increased rapidly from the year before diagnosis to the year after diagnosis and declined thereafter (fig 6) .
discussion
People have an increased risk of iatrogenic injuries from two weeks before a diagnosis of cancer and onward, and, importantly a highly increased risk of non-iatrogenic injuries from four weeks before until two weeks after diagnosis. Although the risks of both injury types are still clearly increased during the period after diagnosis, the excess risk is less prominent (for iatrogenic injuries) and decreases monotonically over time (for both injury types). The pronounced differences in risks of iatrogenic and non-iatrogenic injuries between diagnostic and post-diagnostic periods therefore suggest a direct impact of diagnostic procedures and primary cancer treatment on risk of injury, rather than an impact of the underlying disease alone. To the best of our knowledge, our study is the first systematic assessment of both iatrogenic and non-iatrogenic injuries shortly before and after a diagnosis of cancer.
iatrogenic injuries
Iatrogenic injuries were common during the diagnostic period. Around 1% of the patients with cancer had an iatrogenic injury event requiring inpatient care during the diagnostic period, whereas only 0.2% of these patients experienced such an event during the pre-diagnostic period. The highly increased risk of iatrogenic injuries around diagnosis is not surprising because patients often undergo invasive diagnostic and therapeutic procedures and acquire other comorbidities related to the progressing malignancy and its treatment. Considering the scant data on iatrogenic injuries in medical practice in general, 25 a systematic documentation of the burden of iatrogenic injuries among people with cancer-an increasingly large patient group-is clearly justified. Although an increased risk of death from medical complications after diagnosis has been reported for several common cancers, 4-7 the knowledge about iatrogenic injuries during diagnostic investigation of potential cancers is limited to date. Non-melanoma skin cancer was associated with a minimal risk increase of iatrogenic injuries, whereas patients with central nervous system and colorectal cancers had the largest risk increase, probably reflecting the higher degree of complications associated with more extensive diagnostic procedures and treatment. 26 Compared with other patients, those who were younger, with higher socioeconomic status and 27 The stronger associations noted for patients with higher socioeconomic status and education might to some extent reflect differential surveillance of iatrogenic injuries. The surveillance of iatrogenic injuries among patients with lower socioeconomic status and education might need to be strengthened. Although patients with pre-existing psychiatric diseases or injuries had a higher incidence rate of iatrogenic injuries, diagnosis of cancer apparently had a larger relative impact on iatrogenic injuries among patients without such histories.
non-iatrogenic injuries
Patients with a new diagnosis of cancer have been shown to have a significantly increased risk of suicide and accidental death. 9-12 28 We extended these findings by showing that non-fatal non-iatrogenic injuries were common during the diagnostic period (1.1% of all patients), and the risk of these injuries was already highly increased before diagnosis, especially in the four weeks before diagnosis. Date of diagnosis recorded in the Swedish cancer register represents, by definition, the date when the diagnosis is determined clinically or through morphological examinations. 21 This date precedes in most cases the date when the patient is .
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Fig 3 | iatrogenic injuries during diagnostic period compared with pre-diagnostic period, by injury types. Diagnostic period starts from 16 weeks before to 16 weeks after date of diagnosis and pre-diagnostic period was exact same 32 weeks one year before date of diagnosis informed of the diagnosis. These findings could therefore corroborate previous studies in suggesting that the level of psychological distress is comparable, if not more severe, when patients are expecting a diagnosis of cancer than after receiving it. 14 16 Differences noted in the magnitude of risk increment between types of cancer also suggest a role of psychological stress as patients with non-melanoma skin cancer-a cancer with a relatively benign predicted prognosis-had the smallest increase in risk relative to patients with other cancers. Higher risks of non-iatrogenic injuries during the diagnostic period were observed for older patients, patients who were diagnosed during earlier calendar periods, non-cohabitating patients, patients with lower socioeconomic status and education, and patients with pre-existing psychiatric disorders or previous injuries. Older patients and patients with lower socioeconomic status and education might be more vulnerable to non-iatrogenic injuries when they are facing a stressful life event such as a diagnosis of cancer. The decreasing risks by calendar period might, on the other hand, suggest the role of increasing awareness about cancer as a disease in general society due to, for example, cancer screening. Similar to iatrogenic injuries, patients with pre-existing psychiatric disorders or previous injuries also had higher absolute risks of non-iatrogenic injuries, whereas the impact of diagnosis on non-iatrogenic injuries was more pronounced among patients without such history. Compared with patients with other cancers, patients with central nervous system, hematopoietic, and lung cancers had both higher absolute risks and higher risk increases of non-iatrogenic injuries.
Although the highly increased risk of non-iatrogenic injuries applied to both intentional and unintentional injuries, the unintentional injuries were much more common. Furthermore, the increase in risk for unintentional injuries was similar before and after diagnosis whereas the increase in risk for intentional injuries was much more pronounced after diagnosis. The results for intentional injuries corroborates previous findings that the highest risk of suicidal behaviours occurs immediately after a diagnosis of cancer. 12 Different underlying mechanisms of non-iatrogenic injuries might therefore exist before and after diagnosis. The cognitive impact of psychological distress (including impaired attention and concentration) might contribute to the increased risk of unintentional injuries before diagnosis, whereas both the cognitive impact and stress related psychiatric symptoms (including suicidal thoughts) might explain the increased risks of intentional and unintentional injuries after diagnosis. As a result, different prevention strategies should be designed to target the time periods before and after diagnosis.
specificity of findings
The increased risk of iatrogenic injuries was substantially larger in the diagnostic period than in the post-diagnostic period and the 10 years after diagnosis, as well as in the diagnostic period for cancer compared with the diagnostic periods for benign tumours and other Charlson comorbidity index diseases. The increased risk of non-iatrogenic injuries seemed to be of similar .
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Fig 5 | non-iatrogenic injuries during diagnostic period compared with pre-diagnostic period by injury types. Diagnostic period starts from 16 weeks before to 16 weeks after date of diagnosis and pre-diagnostic period was exact same 32 weeks one year before date of diagnosis magnitude for the diagnostic period for cancer compared with the post-diagnostic period and became less pronounced thereafter. The increase in risk of non-iatrogenic injuries was also greater during the diagnostic period for cancer compared with benign tumours, further suggesting the impact of severe psychological stress when people receive a life threatening diagnosis. Patients with other Charlson comorbidity index diseases had also a twofold risk of non-iatrogenic injuries during the diagnostic period; this increased risk, however, was more likely to be attributable to disease symptoms as the largest risks of non-iatrogenic injuries were noted for patients with cerebralhemisphere, Alzheimer's disease, and cerebrovascular diseases.
strengths and limitations
Major strengths of our study include the nationwide design, large sample size, the fact that information on both the exposure and outcome was prospectively and independently collected, and the high specificity and sensitivity of the register based diagnoses of cancer and injuries, 18 19 substantially limiting the potential for selection and information biases. The comparison within individuals, in which each patient served as his or her own control, further eliminated potential influence of shared and unmeasured risk factors between cancer and injuries, if we assume that such risk factors are constant within individuals over a short period of time.
We included all patients in the calculation of incidence rates for injuries, whereas only patients with at least one injury during any of the study periods were included in the calculation of incidence rate ratios. As a result, the within individual comparison proxies a self controlled case series design and relies on three assumptions. 29 The assumption that recurrent events must be independent should hold because we included at most one injury per month in the main analysis and results were unchanged when we restricted the analysis to the first injury during the pre-diagnostic, diagnostic, and post-diagnostic periods. The second assumption is that the occurrence of an event should not alter the probability of subsequent exposure, and violation of this assumption might lead to biased estimates of the incidence rate ratios. 29 A common practice to avoid such bias is to exclude the time period leading to the exposure period from the reference period. 29 By design, however, our study corrected for this possible bias by not using the time period immediately before the exposure period as the reference. The importance of the third assumption that the occurrence of event should not alter the observation period is under debate, and the bias created by violation of this assumption has been suggested as negligible. 29 In the Swedish patient register, more than 90% of the injury diagnoses are reported together with the corresponding external causes, suggesting a high grade of completeness for such information. 22 Although the accuracy of these external causes is yet to be validated, any potential misclassification is most likely non-differential between exposure groups and should have led the results toward null theoretically. Some of the studied iatrogenic injuries, including infections and haemorrhage, might be the reason, instead of the consequence, of the diagnostic process, partly explaining the dramatic risk increase of iatrogenic injuries before diagnosis. The fact that patients with non-melanoma skin cancer also had an increased risk of iatrogenic injuries argues against explanation by reverse causation. The potential impact of cancer symptoms, including tiredness, affected cognition, and mental status, might also affect risk of non-iatrogenic injuries and cannot be disentangled from the impact of psychological distress. This might be particularly true for patients with central nervous system cancers. 30 We chose to use injuries requiring inpatient careas the main outcome because they are less prone to surveillance bias. Whether there are similarly increased risks for milder injuries during the diagnostic process warrants further study. Finally, potential roles of social support, including doctor-patient communication, on modulating the risk of injuries during diagnostic process of cancer need to be investigated in the future.
Clinical implications
Although some injuries, especially iatrogenic injuries, are hard to prevent completely given the intensive diagnostics and treatment during the diagnostic period for cancer, our findings do clearly indicate the precise and critical time window around diagnosis for the prevention of iatrogenic and non-iatrogenic injuries and the improvement of cancer care. Our study also sheds light on the high risk types of cancer and groups of patients, providing first hand evidence for clinicians and policy makers to develop targeted prevention strategies.
Conclusions
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